Metabolic depression: a response of cancer cells to hypoxia?
Hypoxic tumours have the worst prognosis because they are the most aggressive and the most likely to metastasize. This may be because these aggressive cancers have a hypoxic core which generates signals that activate angiogenesis which enables the supply of nutrients and oxygen to a rapidly growing outer oxidative shell. The hypoxic core is a crucial element of this hypothesis, as is the fact that the cells in the hypoxic core are inherently adapted to survive hypoxia. We reasoned therefore that cancer cells exposed to hypoxia/anoxia should show the hallmarks of adaptation to hypoxia/anoxia, i.e. a down-regulation of protein synthesis and a reverse Pasteur effect. We tested this hypothesis in transformed (MCF-7) and normal (HME) human mammary epithelial cells, by exposing both cell types to a range of oxygen concentrations, including anoxia. We find that indeed protein synthesis is down-regulated in the MCF-7, but not in the HME cells in response to anoxia. The data on glycolysis are not as clear-cut, but in the light of similar previous measurements on hypoxia-tolerant animals, is still consistent with the hypothesis.